Assumptions

1992 Modet Energy Code

information Reference

ASHRAE 90.1 - 2007

Information Reference

HVAC System Type

VAV with Reheat

2009 Standard Practice

VAV with Reheat

ASHRALE 90.1 - 2007
Table 11.3.2A

Fan Caontrol

Suppiy/Retum VFD
Lxhavst: CV
No I'an Cyeling

2009 Standard Practice
AlA Standard

Supply/Return VFD
Exhausl: CV
No Fan Cyeling

ASHRAL 90.1 - 2007
Table 11.3.2A
ATA Standard

Fan Stalic Pressure

Supply: 8" 8P
Retum: 4% SP
System Exhaust: 2" 5P

2009 Standard Practice

Supply: 6.8" 8P
Retun: 3.35" SP
System Lxhaust; 15" SP

ASHRAL 901 - 2007
Table 6.5.3.1.18

Motor Efficiencics

Supply, Return, and System Exhaust 93.6%)
93.6%, 93%
(Fan Power Limitation and Section 10}

2009 Standard Practice

Supply, Return, and System Exiaust: 93.6%, 93.6%.]
93%
(Fan Power Limilation and Seclion 10)

ASHRAILZ90.1 -2007:
Section 10

Economizer

Tinthalpy Based

1992 Energy Code
Section 503.7

Enthalpy Based

ASHRAE90.1 - 2007
Tablke 6.5.1.1A

Humidifiers

30% Mininuun Relative Humidity

2009 Standarg Practice

30% Minimum Relative Humidity

ASHRAE90.1 -2007.
Seclion 6

Kitchen IExhaust

BI Centvifugat Constant Vol., 27 3P

2009 Standard Practice

BI Centrifugal Constant Vol., 1.5" $P
*Due to Fan Power Limitatien Pressure Drop
Adjustent

ASHRAE90.1 - 2007
Table 6.5.3.1.18

Ouidoor Requitements

Based on ASHRAL G2.1 199%

ASHRAL 62.1- 1999
{earliest version available)

Based on ASTIRAE 62.1 2004
{Copy of 2007 is on order.)

ASHRAE 62.1-2004
(miost current version
available}

Percentage of Outdoor Air

26%

Caleulated thrs Trace

24%

I St LT

Catculated thru Trace

{S/Swrage 3 Air Changes AIA Standard 3 Air Changes AlA Standard

Hfices 2 Air Changes 2009 Standard Practice 2 Air Changes 2009 Standard Practice
Emergency Departiment 7 Air Changes AlA Standard 7 Air Changes AlA Standard
Suppont (including Kitchen arca) 6 Air Changes ATA Standard 6 Air Changes ALA Standard

Surgical Suite § Air Changes AlIA Standard 8§ Alr Changes ALA Standard
Radiology 6 Air Changes AlA Standard 6 Air Changes AlA Standard

Paiient Bays 6 Air Changes AlA Standard 6 Air Changes ALA Standard
Core Arcas 2 Air Changes 20069 Standard Practice 2 Air Changes 2009 Standard Praclice

Chitler Type, Capacity, &
Efficiency

2 Centxifugal Chitlers (in parailel)
4.04 Cocfficienl of Performance

2009 Suandard Pracice
1992 Energy Code:Table
503.4.6

Z Centrifugal Chillers (in paratlel)
6.1 Coefficient of Performance

ASHRAE 90.1 - 2007
Table 6.8.3C

Cooting Tower

Cooling Tower w/ 2 Speed Fan

2009 Standard Practice

Cooling Tower w/ 2 Speed Fan

ASHRAL 90.1 - 2007
Table 11.3.2A

Chilled Water Loop & Pump
Parametess

Variable Speed Chilled Water Putpy: 75 .
head

Cosstant Speed Condenser Wawer Panip: 60

. head

2009 Sandard Practice

Variable Speed Chilled Water Pamp, 75 fl, head
Constant Speed Condenser Water Pump: 60 fL. head|

ASHRAL 90,1 - 2007
Table 11.3.2A

Boiler Type, Capacity & Efficienc

Gas-fired Steam Boiler, 30% efficient

2009 Standard Pragtice
1992 Energy Code: Table
50343

Gas-fired Hot Waler Boiler, 80% officient

ASHRAL 9G.1 - 2007
Tabie 6.8.1F

Tot Water Loop & Pump
Paramelers

Heating Water Circulation Pump: 60 1,
head

2009 Standard Practice

Heating Water Circulation Pump: 60 ft. head

ASHRAL 90,1 - 2007
Table 11.3.2A

Domestic Hot Water System

Heurly Demand: 116 gpm
(ras-fired Hot Water Boiler: 75% Efficient
Demestic Hol Water Pump: 60 1. Head

2009 Suandard Praczice
1992 Energy Code:Section
54.2.1.2

Hourly Demand: 116 gpn
Gas-fired Hot Water Boiler: 0% Efficient
Domestic Hol Water Pump: 60 1. Head
Condenser Heat Recovery

ASHRAES0.1 - 2007
Table 7.8
Section 6.5.6.2




Assumptions

1992 Model Encrgy Code

Information Reference

ASHRAE 90,1 - 2007

Information Reference

Weather Data

South Bend, Indiana

Summer; 39 DB/ 73 WB

ASHRAE Fund: 1

South Bend, Indiana

Summer; 83 DB/ 73 WB

ASHRAE Fundanientals

Winter: | Winter: 1
. Cooling: 73 Cooling: 73
Tl tat . 5 .
ermeostal Heating. 70 AlA Standards Heating: 10 ATA Standards
Supply Aic Cooling: 55

Heating: 95

1992 Encrgy Code

ASHRAL 90.1 - 2007

Abov de Walt C i 1=0.3 E ;L0

bove Grade Wall Construction U=0.32 Table 502.3.1 Sicel Framed: U=0.064 “Fabl $.5-5
: . 1992 Energy Code o e . ASHRAL 90.1 - 2007

Roof Construction U=0.074 Table 502.3.1 Insulation Above Deck: U = 0,048, ReNeclivity = 0.3 Table 5.5-5

1992 Encrgy Code .

$halb-on-grade Construction 6" Slab, U = 6.056 Table 502.3.1 6" Siab, F=0.730, Us0.02 ASHRAES S Y

2009 Standard Practice Avle 0.0
Fenestration Type Metat Framing (StorefronV/Curtain watl) | 2009 Standard Practice Metal Framing (Storefront/Curtain wall) ASHI_:"_':J; 9;); ;2007

¢ 5.5-
Fenesiration Assembly U-Faclor U =0.485 2009 Standard Praciice U =045 ASH B.AE 90.1- 2007

Table 5.5-5
Fenestration Shading Coeflicient SC =040 2009 Standard Praclice SC =046 ASH *l(':l:le()g; ;2007
. . ASHRAE Fundamentals ASHRAL 90,7 - 2007

7
Infillration 0.66 cfin'sglt {average construction) |085 0.4 elmisglt Seclion 5.4.3.2

acioi

ASHRALE 90.1 - 2007

. . . " g 1 H
Ambient Lighting Density 1.5 Wisqft 2009 Standard Praclice 1.2 Wisqft Tablc 9.5.1
Parking Garage .3 Wisqft 2009 Standard Practice 0.3 Wisqh ASHRAE90.1- 2007
Tabic 9.5.1
Fagade Lighting 53 kW 1992 iinergy Code 1.24 kW ASHBM-:' 901 - 2007

CS/Storage 8 BTUNH/Aqf 2009 Standard Practice 8 BTUI/sqft 2009 Swandand Practice

Offices 8 BTUN/sqft 2009 Standard Practice S BTUHsgfl 2009 Siandard Praclice

Imergency Department 158 BTUH/sqft 2009 Standard Practice 1S BTUM/sqft 2009 Standard Praclice
Support (including Kitchen arca) 25 BTUH/sqft 2009 Standard Practice 25 BTUMSq 2009 Standard Praclice
Surgical Svite 25 BTUH/sqh 2009 Standard Fractice 25 BTUH/sq 2009 Standard Practice
Radiclogy 20 BTUH/sqft 2009 Standard Practice 20 BTUH/sqfL 2009 Standard Practice

Patient Bays

3 BTUN/sqft

2009 Standard Fractice

3 BTUR/sqfL

2004 Standard Praclice

Core Arcas

1 BTUN/sqft

2009 Standard Practice

11 BTV sqft

2009 Standard Practice




Fiscal Impact Summary

Criteria 1992 Energy Code  |Financial Estimate]  ASHRAE 90.1 2007 SaigHORE Fiscal Impact
Estimate
Architecture
Above Grade Wall
Construction U=032 $20,900 Steel Framed: U=0,064 $64,800 $43,900
115,688 sqft.
RiG Consiistan Insulation Above Deck: U=
160.000 saft U=10.074 $231,600 0.048 $334,500 $102,900
. . Reflectivity = 0.3
Slab-on-grade No significant chI::: sngﬁrﬂu&cr;x;;
Construction 6" Slab, U = 0.056 change from | 6" Slab, F=0.730, U=0.02 Mog; ; E"mr $0
160,000 sqft. ASHRAE 90.1 gl
Code
Mechanical
Supply: 8" SP; 535,258 Supply: 6.8" SP; 458,158
CFM CFM
Return: 4" SP Return: 3.35" SP
R S System Exhaust: 2" SP System Exhaust: 1.5" SP
Air D -$9
IR Kitchen Exhaust: 2" SP Bl Kitchen Exhaust: 1.5 SP L L L
Ventilation Requirements: Ventilation Requirements:
Based on ASHRAE 62.1- Based on ASHRAE 62.1-
1999 2004
Centrifugal Chillers (in Centrifugal Chillers (in
parallel) parallel)
4.04 Coefficient of 6.1 Coefficient of
Cooling Performance $3,125,200 Performance $2,784,400 -$340,800
Cooling Tower w/ 2 Speed Cooling Tower w/ 2 Speed
Fan Fan
Cooling Load: 1,952 tons Cooling Load: 1,581 Tons
Gas-Fired Steam Boiler: Gas-Fired Hot Water Boiler:
Heating 80% Efficiency $5,748,100 80% Efficient $5,426,000 -$322,100
Heating Load: 28,509 MBH Heating Load: 24,465 MBH
Electrical
Power 6,000 KW $7,855,400 5,000KW $7,200,800 -$654,600
Lighting 1.5 W/sqft $5,478,400 1.2 Wisqft $4,821,000 -$657,400
Lighting Control WG Occupanzy Sehaor $0 Occupancy Sensor Controls|  $100,000 $100,000
Controls
Plumbing
Gas-fired Hot Water Boiler:
Gas-fired Hot Water Boiler: 80% Efficient
Service Heating 75% Efficient $0 with Condenser Heat $50,000 $50,000
Consumption: 77.4 Therms Recovery
Consumption: 72.6 Therms
Note: Costs are NOT representative of square foot costs or any other metric used to compare or TOTAL -$2,666,500
estimate construction costs. These costs represent only the differences that are affected by the
comparison of the 90.1 ASHRAE Energy Standard and the 1992 Model Energy Code. TOTALISQFT -$6.67




